Lunar Orbiter simple moon residuals by Hansen, T. J.
Q 2, 0 2 1 






IlJNAR ORBITER SIMPLE MOON RESIDUAlS 
(D2-100816-1) 
, By tt. ;r. Raitsen 
Distribution ot this report is provided in the interest ot 
information exchange. Responsibilit~ for the contents 
resides in the author or organization that prepared it. 
<Prepared under Contract No. NASl-7954 b~ 
'l'l1E BOEING COMPANY 
.seattle I Wash. 
for 




THE BOEING COMPANY 
NUMBER 
. CODE IDENT. NO.8 J 205 
D2 .. 1oo816-1 
REV LTR 
1ITLE: Lunar Orbiter Simple Moon Residua1s 
- Final Report 
ORIGINAL RelEASE DATE_. FOR THE RELEASE DATE OF SUBSE- . 
QUENT REVISIONS. SEE THE REVISIONS SHEET. FOR LIMITATIONS 
IMPOSED ON THE DISTRIBUTION AND USE OF INFORMATION CON-
TAINED IN THIS DOCUMENT, SEE THE LIMITATIONS SHEET. 
MODEl ____ ·~·9~39~ ____ _ CONTRACT ___ NAS_l_-... 7;;,.;95-..4 __ 
ISSUE NO._-..;..; ___ _ ISSUED TO: _. __ ---___ _ 
PREPARED BY .1"I.~' Ib.:~ 
.. . T. ~ •. Hansen I 
SUPERVISED BY WK, e<3:YV'l .. 'V /0/1" (p.? 
W B-
APPROVED BY ,!i(~~4... ;J If:':.Jfr;,(e3 
. 8.,/1. rnkamp {! 
• APPROVED BY .~. t:. • ~rt.y~ 10 j 6 bB 
~ C. Graves 
SHEET 1. 
113 4802 1430 REV 10/67 
":,: " 
( 
tNt SDEING COMPANY 
. "NUMBER m-loo816-1 
REV LTR 
U3 4802 1438 REV 8/66 
UMlTAnONS 
DIlC DOES NOT APPLY 
Tn is docum ant is cantrall ed by _....;Or::;,:u:gan==i.;;:,za;:;:.t.:;,:i:.;o:;:,n:.-;:;2 ... -""59.8:::;.7i.o--
All revisions to this document shall be approved by the 




SHEET ~ ~ l- I-
....J SHEET ...J NUMBER' > NUMBER > w w 
0::: 0:: 













U34802 14136 ORIG. 4,65 
ACTIVE SHEET RECORD 
SHEETS 
0::: 0::: 
I- SHEET l-SHEET --I ...I 











SHEET ..... SHEET 









THE IiIBEIND COMP"NY 
LTR 
1 




'< "\ ': • 




































THIt BOEING C~""PANY 
. -NUMBER 1)2-1oo8l6 .. 1 
REV LTR" 
PHOTO. SITE ACCURACY ANALYSIS FINAt. REPORT IX>CUMENTS 
pBK A - ~oto. S'WPC?rt Data 
D2-1008l~-1 ... Lunar Orbiter Photo Site Accuracy Analysis 
- FiDal Report - Photo Site Analysis 
D2-1008l~-2 - Lunar Orbiter Photo Site Accuracy Analysis 
- F1:Dal Rep:;>rt ... Support1nS Data 
D2-10081~-3 - Lunar Orbiter Photo Site Accuracy Analysis 
- Final Report - Error Analysis 
00-100815-1 - Lunar Orbiter Improved Photo Supporting Data 
- Final Rep:;>rt - Lunar Orbiter I 
D2-100815-2 - Lunar Orbiter Improved Photo Support Data 
1)2-100815 .. 3 
- F1nal Report - Lunar Orbiter II 
L'WlS.r Orbiter Itnproved Photo Supporting Data 
- Final Report - Lunar Orbiter III 
])2 ... 10081.5-4 - Lunar Orbiter Improved Photo Support1ng Data 
- :r1nal Report -- Lunar Orbiter rr 
»2-1008l.5-5 - Lunar Orbiter Improved Photo SUpport1Dg Data 
- F1Dal Report - Lunar Orbiter V 
t D2-l008l6-1 - Lunar Orbiter Simple Moon Rea:1dual. 
- F1nal Report 
WK B ... Residual. Feedback study 
, 
])2-1008l8-1 ... Application ot Residual Feedback to· Lunar Orbiter 
Re.idual Analysi. - Final Report . 
TASK C ~ Tracking Data Residuals -
])2-1008l.7-1 - Lunar Orbiter Doppler Reaidual stud7 




























THE BOEING COMPANY 
Ti'tle 









!ABLE OF CONTENTS 
SHEET Vi 



































THE BOEING COMPA"" 
.... NUMBERD2-l008l6~1' 
REV UR. 
. ABS'l'.RACT AND KEY WORDS LIST 
Al)SCl'RACT 
The improved Lunar Orbiter state vector solutions, when 
projected ahead using a simplified lunar gran tation&! 
model~ show characteristic residual (calculated minus 
observed) doppler patterns. These patterns are presented 
as plots ot residuals vs. time tor all data arcs ~ocessed 
in the photo site accuracy analysis contract. 






































REV LTR .. ' 
The purpose of this document is to present plots of dopp1er residuals from 
the L.O. photo phase data arcs, obtained by using the production state 
vectors and projecting forward. with a simplified lunar gravitational mode1. 
1.2 SCOPE 
This document is part of the fina1 report documentation for the"Lunar Orbiter 
Photo Site Accuracy Analysis" contract, NASl-7954, Task A. The entire report 
follows the document mnnbering system indicated on page v • 
2 • .0 DISCUSSION 
.. 
The state vectors obtained for improved photo support data were generated 
using orbit determination procedures which included so~utloIlS for a set 
of higher-order spherical harmonies. This was done to obtain a superior 
fit to the tracking data, thereby getting small residuals (actua1 minus 
calculated doppler). To demonstrate the variation of residuals on a simpler 
basis, residuals .....ere later calculated based on projection of the solved 
state vectors, but using a s'rmplified triaxial lunar gravitational mode~: 
J20 = 2.073 x 10-4 
C22 = 0.203 x 10-4 
Th,e reSiduals, plotted vs. time, are presented in the following pages. 
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